, downstream (section 3) and over the total study area of the River Halda respectively. Analysis of variance showed highly significant difference of CPUA among gears and months. No significant difference of CPUA was observed among sections. Combined CPUA during 2008 observed higher and statistically significant than previous year.
INTRODUCTION
Catch per unit area (CPUA) is used as an index to evaluate abundance and exploitation of fishery resources along with catch per unit effort (CPUE). The rivers and estuaries of Bangladesh cover an area of 853,863 hectare which constitutes about 21.84% of the total inland open water area (FRSS 2015 (FRSS 2010 (FRSS , 2015 . Contribution of the major rivers Meghna, Padma, Jamuna, Brahmaputra and other rivers was 6.15%, 0.89%, 0.17%, 0.041% and 5.05% of the total inland open-water fish production respectively during -2009 , which presently (July 2013 -June 2014 stands 12.18%, 0.57%, 0.23%, 0.041% and 3.79% of the total inland open-water fish production (FRSS 2010 (FRSS , 2015 . Fish production in Meghna was found to be doubled in 2013-14 in comparison with the production in [2007] [2008] while in other rivers production decreased except Jamuna. Earlier the productivity of Meghna, Padma and Jamuna was found to be 1369. 60, 50.6 and 30.58 kg . ha -1 year -1 respectively (Dewan 1994) .
Declining tendency of Inland waters capture fishery production was started in the mid-1980s and continued till late 2010s (FRSS 2010 (FRSS , 2015 , mainly as a result of flood control measures (Pers. Comm.). Other factors contributing to the decline in natural fish stocks were: over-exploitation, brood capture, abstraction of water for irrigation, intensive agriculture, industrial development, sand and stone lifting, erosion and siltation, reclamation of land for human settlement, pollution, and destruction of mangrove forests (Pers. Comm.). Thus, both the carrying capacity and productivity of the aquatic environment in Bangladesh have been adversely affected. The fish production decreased by about 89.69% in Brahmaputra, 84.35% in Padma and 65.98% in Jamuna and 23.38% in Meghna (Dewan 1994) . Relatively less decline of Meghna catch may be associated with more or less stable catch of the hilsa fishery (Dewan 1994) . FRSS reports (2010, 2015) revealed that there is a gradual increase in fish exploitation since [2007] [2008] . Which might be due to the increased fishing pressure, lateral entry of neo-professional fisher, high demand of riverine capture fish, open water stocking, stock liberated from culture and establishment of fish sanctuary.
There are only a few studies on the exploitation of other open water fisheries of Bangladesh. recorded the number of fishing efforts and catch per unit of effort of different gears from the Maljhee-Kangsa floodplain of Sherpur district. Ahmed and Hambrey (2005) studied the CPUE for different fishing gears in Kaptai Lake. Azhar et al. (2007) investigated and compared fish production of Dopi beel sanctuary with Chotodighaboradigha beel of Kishorgonj. Ahmed (2008) studied the exploitation of Titas floodplain. The BRAC, CARITAS, PROSHIKA, WorldFish Centre and some other NGOs are now involved for establishing fish sanctuaries to conserve aquatic biodiversity and natural stock of fisheries organisms in beels and rivers of Bangladesh (Ahmed 2002 , Ahmed et al. 2003 .
Among 720 rivers in Bangladesh the tidal River Halda is unique due to its well known major carps spawning ground, carps egg collection, carps spawn fishery and other fishery resources. Other than fishery exploitation, studies on collection and hatching of carp ova (Ahmed 1948 ), spawning activity of major carps (Ahmed 1955 , Ali et al. 1974 , commercial catch assessment Morris 1977, 1978) , socioeconomic study (Chong 1979) , studies on multiple aspects of Halda River (Azadi 1979) , limnology, spawning biology, spawning behaviour and ecology of breeding grounds of major carps (Patra and Azadi 1980) , influencing factor of carps spawning (Azadi 1983) , collection and hatching of carp eggs (Patra and Azadi 1984) , limnology (Patra and Azadi 1985a) , hydrological factors influencing spawning of carps (Patra and Azadi 1985b) , ecology of plankton (Patra and Azadi 1987) and management of spawn fishery of carps in Halda River (Azadi 2004) were documented by different researchers.
Previous studies on the fishery of Halda River Morris 1977, 1978; Chong 1979) were found to be inadequate. Since 1977 after Morris (1977, 1978) and Chong (1979) no other information was found on the fishery exploitation of the River Halda except some recent studies on fish biodiversity, catch composition, fishing practice, fish fauna, exploitation and spawning (Azadi and Arshad-Ul-Alam 2011a , 2011b , 2012a , 2012b , 2012c , 2013 Arshad-Ul-Alam 2013; Arshad-Ul-Alam and Azadi 2015) . No studies were found on the exploitation rates in terms of catch per unit area (CPUA) of riverine fisheries of Bangladesh. So, the present study was undertaken to know the catch rates in term of catch per unit area (CPUA) in kg . ha . This study estimates CPUA for each gear types, each gear categories, each user categories, each species and mean CPUA, which might be useful in future policy making for the protection and conservation of the unique major carp spawning ground, the River Halda.
METHODOLOGY
Study area: For the study of fish catch per unit area (CPUA) the entire fishing zones of the River Halda (about 39 km in length which covered 351 ha area) was divided into three sections (Sections 1, 2 and 3) on the basis of fishing practice, spawning ground, easy entrance and land marks. Section 1 extends from Nazirhat old Bridge to Sarta Ghat Bridge where intensity of professional fishing gears was lower and recreational fishing gear was higher, section 2 extends from Sartar Ghat Bridge to Kumar khali Ghat near Kumar khali Sluice Gate (where major carps spawning grounds are located), section 3 extends from Kumar khali Ghat to Halda River mouth (meeting point of Halda with the River Karnaphuli) where intensity of professional fishing gears was higher and recreational fishing gear was lower. Details map of sections 1 to 3 are provided elsewhere (Azadi and Arshad-ul-Alam 2011) .
Catch per unit of effort: Catch per unit effort (CPUE) is the average catch rate and was calculated from catch assessment data using the following formula - Kurup et al. 1992) Where, CPUE g = daily mean catch per unit of effort; w = total weight of fish recorded from the gear sampled, and n = number of gears sampled.
Daily fishing efforts:
Average of the direct count of fishing gears (type, category, group or regardless). CPUA were calculated for all the 3 locations and all the months to find out the spatial and temporal variations of catch.
Data were analyzed using Microsoft Excel. Three way ANOVA was used for statistical analysis of CPUA variation among gears, months and studied section of the river.
Two way ANOVA was used to find the variation among gears and studied sections and between years. Two CPUA data sets (gear types and gear category) were subjected to statistical analysis. ) for different sections and for total study area is presented in Table 3 . Table 3 Mean CPUA and CPUA for gear types during 2008 observed higher than previous year which is statistically significant (P<0.05 and P>0.01) ( Table 6 ). Variation of CPUA among gears (both for gear types and gear categories) for both the years (2007 and 2008) was found highly significant (P < 0.01) ( Table 7) . Variation of CPUA among months for both years was also found highly significant (P < 0.01) ( Table 7) . Variation of CPUA among sections was found insignificant (P>0.05) (Table 7) , however, Variation of combined CPUA among sections was found statistically significant (P<0.05) ( Table 6 ). The highest number of fishing gears with higher catch rates (CPUE) was reported from the period between MarchMay and September-December from this river ( respectively (Dewan 1994) . CPUA of the river Halda estimated during this study was found to be higher than CPUA of Padma and Jamuna, but much lower than Meghna. year -1 for floodplains based on estimated total area of 853863 ha area of rivers and estuaries, 177700 ha area of Sundarbans, 114161 ha area of beels, 68800 ha area of Kaptai Lake and 2695529 ha area of floodplains (FRSS 2010) . The present study showed that the CPUA of the River Halda was higher than average CPUA of rivers and estuaries of Bangladesh and hence can be said a highly exploited river. In the present study higher catch during 2008 was due to higher fishing intensity which was due to the declaration of sanctuary without any control measures. The much higher catch during 1977 was due to the less number of fisherman and gears and higher density of fish numbers in the sources and stocks.
RESULTS

Exploitation
CONCLUSION
For the first time this study estimated and documented the CPUA for each gear type in the river Halda and any river of Bangladesh. Present records will be of much useful and helpful to the future researchers and planners as there is no such record after or before establishing sanctuary in the river Halda. 
